Abstract We conclude that patients presenting with level 5 lymphadenopathy should be investigated with heightened clinical vigilance. Our results suggest that up to 80 % will harbour clinically significant pathology requiring further medical treatment, three quarters of which will be malignancy. We report an observational study of histological outcomes of level 5 lymph node biopsies from a regional histopathology department across 5 years. 184 subjects were identified as having a biopsy of a lymph node from the level 5 region within the study period. One hundred and fifty six cases (84.8 %) had clinically significant pathology on final histology requiring further medical treatment. Lymphoma accounted for the highest number of cases (n = 72, 39.1 %), followed by metastatic carcinoma (n = 65, 35.3 %) and granulomatous change (n = 17, 9.2 %). Gender and laterality were not shown to be independent predictors of pathology significance (p [ 0.05).
Introduction
Patients with persistent neck lumps are commonly referred to otolaryngologists from both primary and secondary care physicians. The obvious concern in the majority of cases is malignancy and the otolaryngologist is obliged to investigate based upon the clinical presentation and risk factors in each individual case. After conducting a thorough clinical examination, serological, radiological and histological investigations are carried out as necessary to confirm the diagnosis. Clinical features of particular concern include: large size, a firm, rubbery or hard consistency, skin ulceration or fixation or if the node lies in a supraclavicular position [1, 2] .
Commonly, fine needle aspiration for cytology (FNAC) is performed in the outpatient setting as the initial 'biopsy' [3] . This can be performed with or without ultrasound guidance depending on whether the lump is easily palpable, or depending upon the risk of damage to surrounding structures. Where FNAC is unable to give a definitive diagnosis, core or excision biopsy is undertaken for formal histology to guide further management of the patient.
Anatomically, level 5 of the neck is also referred to as the posterior triangle. Its boundaries are the posterior border of sternocleidomastoid anteriorly, the anterior border of trapezius posteriorly and the superior border of the clavicle inferiorly. The lymph nodes contained within level 5 of the neck include the supraclavicular nodes [4] . It is known that occipital and mastoid, lateral neck, scalp, nasal pharyngeal regions drain to level 5 nodes. Large level 5 nodes may contain metastases from nasopharyngeal and thyroid primary malignancies [4] . The pattern of lymph node drainage in the head and neck to other levels in the neck relative to the most commonly diagnosed primary sites of malignancy have been previously acknowledged in the literature [5] .
There are few previous publications limited specifically to level 5 and supraclavicular lymphadenopathy. We present our experiences from a five year review of the histology results of patients presenting with level 5 neck masses to inform current clinical practice.
Method
We conducted a retrospective review of reports obtained at a regional histopathology department for level 5, posterior triangle and supraclavicular lymph nodes during the period between November 2009 and October 2014. Only cases where the clinical history entered by the requesting clinician explicitly mentioned the site of lymph node being ''level 5'', ''posterior triangle'' or ''supraclavicular'' were included for analysis. A total of 252 cases were reviewed. Where there was insufficient specimen obtained for a diagnosis, or where the lymph node sampled was part of a neck dissection, these cases were excluded. This yielded a total of 184 cases for final analysis. Statistical calculations were made using GraphPad Prism software version 5. Cases where laterality was not recorded were excluded from data analysis against laterality. Where full year data was available between 2010 and 2013, pathological outcome was reviewed to examine for regional trend in diagnoses.
Results
The age range was 4-96 years, with a median age of 62 years. Six of our patients were aged less than 18 years (3.3 %), all were male, the remainder were ''adult'' . The male:female ratio was 88:96. Laterality was not included in the report for 6 cases. The majority of patients presented with a left sided neck mass (n = 101, 56.7 %).
Excision biopsy was the most common method of obtaining tissue (n = 132, 71.7 %), but our series also included core biopsies (n = 45, 24.5 %) and fine needle aspiration biopsies (n = 7, 3.8 %). The majority of clinicians labelled their forms as a supraclavicular mass (n = 128, 69.6 %), compared to posterior triangle (n = 20, 10.9 %) or level 5 (n = 36, 19.6 %).
Clinically significant pathology was classed as a condition where further medical treatment was required. This included malignancy (solid organ, mucosal and haematological), granulomatous change (sarcoid, tuberculosis, toxoplasmosis), cystic inflammation and amyloidosis. Nonsignificant change was defined as reactive follicular hyperplasia only.
Overall, 156 cases (84.8 %) showed evidence of clinically significant pathology. The most common significant pathology identified was lymphoma (n = 72, 39.1 %, Fig. 1 ). Metastatic carcinoma accounted for 35.3 % (n = 65, Fig. 1 ), and granulomatous change 9.2 % (n = 17). Histology identified a single case of inflamed cystic change and 1 case of amyloidosis infiltrating the lymph node. Results relative to patient age, type of biopsy and side of presenting node are presented in tabulated (Table 1 ) and graphical forms (Figs. 2, 3) .
Gender, laterality of the presenting neck mass and biopsy type were not shown to be clinically significant (p [ 0.05) against the final pathology. On Fisher's exact test, age group barely reached clinical significance with a calculated p value of 0.0463.
Discussion
Of 184 cases of level 5 lymph node biopsy performed over a 5 years period in our region, where a histological diagnosis was sought due to clinical suspicion, 84.8 % had clinically significant pathology requiring further treatment. Three in four histological analyses resulted in a diagnosis of malignancy. Lymphoma was the most frequent.
There are no studies looking at the final histology of nodes purely within the area defined as level 5 of the neck. There have, however, been studies reviewing biopsies of nodes in the 'supraclavicular' region, particularly regarding the diagnostic yield of FNAC. Such studies have found malignancy rates of between 55 and 71 %, with a higher lymphoma:metastatic carcinoma ratio in subjects younger than 40 when compared to those above 40 years [6] [7] [8] [9] [10] . In one of these studies, the actual malignancy rate was found to be as high as 86.5 % (n = 45) on final histology of excisional biopsy [7] . This was not a primary outcome of their article, as the purpose of this particular study was to report on the diagnostic accuracy of FNAC. Nevertheless, this figure supports our findings of a higher malignancy rate for nodes from this anatomical region. This study also showed a slight preponderance of malignancy found in left sided nodes [7] . However, our study, and a previously reported series of 309 patients, did not [8] . In published studies looking particularly at cervical lymphadenopathy in children, the supraclavicular site has been found to be more frequently associated with malignancy than lymph nodes elsewhere [1, 11, 12] . The frequency of malignancy against age observed within our study reflects that of other reported figures in terms of the bimodal age distribution in newly diagnosed lymphomas [13] and the correlation between incidence of metastatic carcinoma with rising age.
Although FNAC is a well-established first diagnostic tool for the evaluation of lymph nodes [3] , only core biopsy or excision biopsy will be sufficient for the formal diagnosis of lymphoma when further analytical techniques are unavailable, such as immunohistochemistry, flow cytometry and specific stains [9, [14] [15] [16] . The British Society of Pathologists recommend whole node specimens where possible due to the volume of tissue required for testing to secure a diagnosis [16] . This explains the volume of excision biopsies carried out in our series, and may also explain the tendency of FNAC studies to report higher rates of metastatic carcinoma over haematological malignancy.
Core biopsy carries an additional risk of mucosal tumour seeding [16, 17] and therefore, when in doubt, and when a conclusive procedure is required, excision biopsy may be the best option. Although lymph node biopsy carries a specific risk of accessory nerve damage when undertaken within the posterior triangle [18, 19] , this risk is extremely low, and the procedure can be carried out safely and easily under local anaesthetic in the right hands. This is an observational study based on the patient demographics and final pathology reports available to us. The quality of the clinician requests therefore has impacted on the number of patients we could include in our series. There was no statistical power calculation performed beforehand, and therefore the implications of the P values calculated are limited. However, our observations over the past 5 years add valuable evidence to the currently available literature supporting the notion that lymphadenopathy in the level 5 region of the neck is more likely to harbour a significant pathological process, frequently malignant, that may require further treatment.
Based on our findings, and after review of the relevant literature, where clinical suspicion leads a clinician to formally biopsy a level 5 cervical lymph node, there is a 4 in 5 chance of clinically significant pathology requiring further treatment with 3 in 4 demonstrating malignancy. 
